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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present disclosure relates to a magnetic
contactor, and particularly, to an auxiliary contact mech-
anism that supplies electric power for magnetization to
a magnetic coil for opening and closing a main contact
in a magnetic contactor untilimmediately before the main
contact is closed.

2. Background of the Invention

[0002] A magnetic contactoris a magnetic switch com-
monly used as a switch for supplying or cutting off electric
power to generally run or stop control of an electric motor.
[0003] The magnetic contactor has the following oper-
ation principle. That is, according to magnetization of a
magnetic coil, a stationary core accommodated within
the magnetic coil attracts a moving core by magnetic
force, and as the moving core is moved toward the sta-
tionary core according to the magnetic attraction, a mov-
able contact supporting rod called a cross bar made of
an electrical insulating material coupled to the moving
core is moved together toward the stationary core and a
movable contact comes into contact with a corresponding
stationary contact to form a closing state such that a cir-
cuit is electrically connected

[0004] Such a magnetic contactor may include a main
contact mechanism having a closing position (or ON po-
sition) in which the electric power is applied to an elec-
trical load such as a motor and an opening position (or
an OFF position) in which electric power supply to the
electrical load is cut off, and an auxiliary contact mech-
anism configured as a normally close contact which sup-
plies electric power to a magnetic coil of the main contact
mechanism or cuts off electric power supply to the mag-
netic coil of the main contact mechanism.

[0005] Anexample of the related art with respect to the
magnetic contactor will be described with reference to
FIGS. 1 to 3 as follows.

[0006] As can be seen from FIG. 1, a magnetic con-
tactor according to an example of the related art may be
a magnetic contactor in which an auxiliary contact mech-
anism according to an embodiment of the present inven-
tion may be installed to be used instead of an auxiliary
contact mechanism of the related art. The magnetic con-
tactor according to an example of the related art will be
described commonly with reference to the presentinven-
tion.

[0007] As can be seen from FIG. 1, the magnetic con-
tactor 100 according to an example of the related art in-
cludes a main contact mechanism and an auxiliary con-
tact mechanism 30.

[0008] The main contact mechanism includes a main
contact slide support member 10 and a magnetic coil 20.
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[0009] The main contact slide support member 10 is a
supporting member which may be coupled with a main
movable contact, among a main stationary contact and
a main movable contact having main contacts, that is,
contacts, and slidably movable in a vertical direction to-
gether.

[0010] A vertical guide recess portion (not shown) may
be provided on a side wall of an outer case (not shown)
of the magnetic contactor 100 in order to guide and sup-
port a side wall portion of the main contact slide support
member 10 such that it is slidably movable.

[0011] An auxiliary contact pressing portion 10a is in-
tegrally provided with the main contact slide support
member 10 and extends from the main contact slide sup-
port member 10 toward the auxiliary contact mechanism
30.

[0012] The auxiliary contact pressing portion 10a is a
portion of the main contact slide support member 10
which is lifted and lowered according to a vertical move-
ment of the main contact slide supporting member 10 to
a position in which it presses the auxiliary contact mech-
anism 30 or to a position in which it is apart from the
auxiliary contact mechanism 30.

[0013] The magnetic coil 20 is configured as an elec-
tromagnet, that is, as a coil magnetized when an electric
current flows on the magnetic coil 20. The magnetic coil
20 is installed in the vicinity of a stationary core (not
shown) to form a magnetic coil assembly.

[0014] A movable core (not shown) may be provided
in a position opposite an upper portion of the stationary
core, and the corresponding movable core may be cou-
pled to the main contact slide supporting member 10 and
moved in a direction such that it approaches the station-
ary core or in a vertical direction such that it is apart from
the stationary core.

[0015] InFIG. 1, reference numeral 40 denotes a coil
assembly accommodation case as an outer case which
accommodates the magnetic coil assembly of the main
contact mechanism and the auxiliary contact mechanism
30.

[0016] A support wall portion (not shown) may be pro-
vided on an inner side wall of the coil assembly accom-
modation case 40 in order to support a contact support
member 31 of the auxiliary contact mechanism 30 as
described hereafter such that a position thereof is fixed.
[0017] Meanwhile, a detailed configuration and oper-
ation of the auxiliary contact mechanism 30 of the mag-
netic contactor according to an example of the related
art will be described with reference to FIGS. 2 and 3.
[0018] The auxiliary contact mechanism 30 of the mag-
netic contactor according to an example of the related
art includes a contact support member 31, a slide mov-
able supporter 32, a stationary contact 33, a movable
contact 34, an auxiliary contact spring 35, and a return
spring 36.

[0019] The contact support member 31 provides a
means for supporting the stationary contacts 33 among
the auxiliary contact mechanism 30, and has an axial
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recess portion 31 a formed extendedly at the inner side
in a vertical direction from an upper surface to a blocked
bottom surface to allow the slide movable supporter 32
to be vertically movable.

[0020] The contact support member 31 may be made
of an artificial resin insulating material having electrical
insulating characteristics, and may be fixedly supported
by a support wall portion (not shown) provided in aninner
side wall of the coil assembly accommodation case 40
of FIG. 1.

[0021] The slide movable supporter 32 is a means sl-
idably lifted or lowered in a vertical direction through the
axial recess portion 31 a of the contact support member
31, and coupled to the movable contact 34 such that the
movable contact 34 is inserted into a central portion and
supported.

[0022] Each of the stationary contacts 33 is configured
as an electrical conductor thin plate member formed to
have an "L" shape, and includes a terminal portion pro-
truded to be exposed from outer side of an upper portion
of the contact support member 31 and a contact portion
extending to the inner side of the contact support member
31 and having a contact in an end portion.

[0023] The stationary contacts 33 are configured as a
pair and supported in the contact support member 31.
One stationary contact 33 may be electrically connected
with an external control electric power line (not shown)
to open or close the magnetic contactor 100, and the
other stationary contact 33 may be electrically connected
with the magnetic coil 20 of the main contact mechanism.
[0024] The movable contact 34 may be configured as
an electrical conductor thin plate member formed to have
a shape of about a straight line shape and includes a
support portion inserted to pass through a central portion
of the slide movable supporter 32 and contact portions
provided in both end portions of the movable contact 34
such that they face the contact portion of the stationary
contact 33 and being movable in a vertical direction to a
position in which the contact portion is in contact with the
contact portion of the stationary contact 33 or separated
from the contact portion of the stationary contact 33.
[0025] The auxiliary contact spring 35 is supported be-
tween a bottom surface of a central portion ofthe movable
contact 34 and a spring support protrusion portion pro-
vided to be protruded upwardly from a lower portion of
the slide movable supporter 32, and provides elastic
force pressing toward the stationary contact 33 to the
movable contact 34.

[0026] The return spring 36 is supported between a
lower end portion of the slide movable supporter 32 and
the spring support protrusion portion formed to be pro-
truded upwardly from a bottom surface of the contact
support member 31, and provides elastic force to the
slide movable supporter 32 to move upwardly.

[0027] The operation of the auxiliary contact mecha-
nism 30 of the magnetic contactor according to an ex-
ample of the related art configured as described above
will be described with reference to FIGS. 2 and 3.
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[0028] An operation of the magnetic contactor to a cir-
cuit closing position (or an ON position) will be described.
[0029] When control electric power is supplied from
the external control electric power line (not shown), the
electric current flows between both stationary contacts
33 in a state that the movable contact 34 is in contact
with the both stationary contacts 33 in the state of FIG.
2, and thus, the current from the control electric power
flows to the magnetic coil 20 of FIG. 1.

[0030] Thus, the magnetic coil 20 is magnetized to at-
tract the movable core (not shown) and the main contact
slide support member 10 downwardly, so that a circuit
closing position operation is executed that the movable
contact (not shown) coupled to the main contact slide
support member 10 comes into contact with a lower sta-
tionary contact (not shown).

[0031] Thus, the auxiliary contact pressing portion 10a
integrally connected with the main contact slide support
member 10 is lowered together with the main contact
slide support member 10 to pressurize an upper end por-
tion of the slide movable supporter 32 downwardly as
shown in FIG. 3.

[0032] Thus, the slide movable supporter 32 and the
movable contact 34 overcome elastic force of the auxil-
iary contact spring 35 and the return spring 36 and are
moved together downwardly. At this time, the slide mov-
able supporter 32 is slidably lowered through the axial
recess portion 31a of the contact support member 31 as
a lifting or lowering passage.

[0033] Thus, the movable contact 34 of the auxiliary
contact mechanism 30 is separated from both stationary
contacts 33, and thus, the supply of control electric power
supplied to the main contact mechanism through the aux-
iliary contact mechanism 30 is cut off.

[0034] A circuit opening position (or an OFF position)
of the magnetic contactor will be described.

[0035] When the supply of control electric power from
the external control electric power line (not shown) is
stopped, that is, when a control signal through the control
electric power line is not provided, even though the mov-
able contact 34 comes into contact with the both station-
ary contact 33 in the state illustrate in FIG. 2, there is no
currentfrom the control electric power flowing to the mag-
netic coil 20 in FIG. 1 because there is no current flowing
through the both stationary contacts 33.

[0036] Thus, the magnetic coil 20 is demagnetized and
magnetic attractive force attracting the movable core (not
shown) and the main contact slide support member 10
downwardly disappears, and as the main contact slide
support member 10 is moved upwardly by elastic force
of the return spring (not shown), the movable contact (not
shown) coupled to the main contact slide member 10 is
separated from the lower stationary contact (not shown),
thus performing a circuit opening position operation.
[0037] Thus, the auxiliary contact pressing portion 10a
integrally connected with the main contact slide support
member 10 is lifted together with the main contact slide
support member 10, and pressure pressing an upper end
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portion of the slide movable supporter 32 downwardly
disappears.

[0038] Thus, the slide movable supporter 32 and the
movable contact 34 are moved upwardly together by
elastic force of the auxiliary contact spring 35 and the
return spring 36. At this time, the slide movable supporter
32 is slidably lifted through the axial recess portion 31a
of the contact support member 31 as a lifting or lowering
passage.

[0039] Thus, the movable contact 34 of the auxiliary
contact mechanism 30 comes into contact with the both
stationary contacts 33, and thus, next supply of control
electric power toward the main contact mechanism
through the auxiliary contact mechanism 30 is waited.
[0040] However, inthe auxiliary contact mechanism of
the magnetic contactor according to the related art con-
figured and operated as described above, as soon as the
auxiliary contact pressing portion 10a integrally connect-
ed with the main contact slide support member 10 pres-
surizes the slide movable supporter 32 of the auxiliary
contact mechanism 30 downwardly, the movable contact
34 of the auxiliary contact mechanism 30 is separated
from both stationary contacts 33. Thus, electric power
supply to the main contact mechanism is stopped before
an operation of the main contact mechanism to the circuit
closing position (or ON position) is not completed, and
thus, there is a problem of occurrence of the phenomenon
that the operation of the main contact mechanism to the
circuit closing position (or ON position) is not completed.

SUMMARY OF THE INVENTION

[0041] Therefore, an aspect of the present disclosure
is to provide an auxiliary contact mechanism of a mag-
netic contactor in which a circuit closing position of the
auxiliary contact mechanism is maintained until when an
operation of amain contact mechanismto a circuit closing
position is completed and, when the operation of the main
contact mechanism to the circuit closing position is com-
pleted, the auxiliary contact mechanism performs a cir-
cuit opening operation immediately.

[0042] To achieve these and other advantages and in
accordance with the purpose of this disclosure, as em-
bodied and broadly described herein, for a magnetic con-
tactor having a main contact slide support member sup-
porting a main contact and being slidably movable in a
vertical direction, an auxiliary contact mechanism for the
magnetic contactor comprising:

a contact support member made of an electrical in-
sulating material that supports a contact and has an
axial recess portion formed at the center of the con-
tact support member in a vertical direction with a
blocked lower portion;

a stationary contact position-fixedly supported by the
contact support member;

a movable contact having a circuit closing position
in which the movable contact is in contact with the

10

20

25

30

35

40

45

50

55

stationary contact and being movable to a circuit
opening position in which the movable contactis sep-
arated from the stationary contact;

a permanent magnet position-fixed to the contact
support member and applying magnetic attractive
force to restrain the movable contact so that the cir-
cuit closing position that the movable contact is in
contact with the stationary contactis maintained; and
a slide movable supporter coupled to the movable
contact so as to be movable in a vertical direction in
the axial recess portion together with the movable
contact, being slidably movable together with the
movable contact to make the movable contact be
moved to the circuit opening position when pressing
force acting downwardly by the main contact slide
support member is received, and having a pressing
projection portion formed at a position separated
apart by a predetermined distance from the movable
contact when in the circuit closing position and push-
ing the movable contact to release the movable con-
tact from a restrained state after a predetermined
delay time has passed, when the slide movable sup-
porter is moved downwardly upon receiving down-
ward pressing force by the main contact slide support
member

[0043] According to an aspect of the presentinvention,
the auxiliary contact mechanism of a magnetic contactor
further comprising:

an auxiliary opening spring that has one end portion
supported by the slide movable supporter and the
other end portion supported by the movable contact
and provides elastic force to the movable contact in
adirectionin which the movable contactis separated
from the stationary contact.

[0044] According to another aspect of the present in-
vention, an upper end portion of the slide movable sup-
porter has a large diameter portion having a diameter
larger than a bore of the axial recess portion.

[0045] According to still another aspect of the present
invention, the auxiliary contact mechanism of a magnetic
contactor may further comprising:

a return spring having an upper end portion support-
ed by a lower end portion of the slide movable sup-
porter and a lower end portion supported by the con-
tact support member within the axial recess portion,
and that elastically pressurizes the slide movable
supporter to be returned to the circuit closing position
when the pressing force acting downwardly disap-
pears.

[0046] According to yet another aspect of the present
invention, movable contact is configured by a leaf spring.
[0047] According to another aspect of the present in-
vention, slide movable supporter comprises:
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a body portion movable vertically within the axial re-
cess portion of the contact support member;

a spring accommodation protrusion portion that is
formed to extend downwardly from the body portion
and supports the auxiliary opening spring; and

a stopper step portion that is formed to limit a move-
ment of the movable contact to the circuit opening
position at a lower position of the spring accommo-
dation protrusion portion.

[0048] Further scope of applicability of the present ap-
plication will become more apparent from the detailed
description given hereinafter. However, it should be un-
derstood that the detailed description and specific exam-
ples, while indicating preferred embodiments of the in-
vention, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the invention will become apparent to those skilled in the
art from the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
areincorporated in and constitute a part of this disclosure,
illustrate exemplary embodiments and together with the
description serve to explain the principles of the inven-
tion.
[0050] In the drawings:

FIG. 1 is a perspective view showing a main config-
uration of a magnetic contactor according to an ex-
ample of a related art;

FIG. 2 is a perspective view showing a configuration
of an auxiliary contact mechanism of the magnetic
contactor according to an example of a related art,
and showing a state of an auxiliary contact mecha-
nism when in a circuit closing position;

FIG. 3 is a perspective view showing a state of the
auxiliary contact mechanism when in a circuit open-
ing position in the auxiliary contact mechanism of
the magnetic contactor according to an example of
the related art;

FIG. 4 is a perspective view showing a configuration
of an auxiliary contact mechanism of a magnetic con-
tactor according to a preferred embodiment of the
present invention and showing an operation state of
the auxiliary contact mechanism in the circuit closing
position;

FIG. 5is a perspective view showing a configuration
and an operation of the auxiliary contact mechanism
in an initial state of a circuit opening position in the
auxiliary contact mechanism of a magnetic contactor
according to a preferred embodiment of the present
invention; and

FIG. 6 is a perspective view showing a configuration
and an operation of the auxiliary contact mechanism
in a complete state of the circuit opening position in
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the auxiliary contact mechanism of a magnetic con-
tactor according to a preferred embodiment of the
present invention

DETAILED DESCRIPTION OF THE INVENTION

[0051] Description will now be given in detail of the
exemplary embodiments, with reference to the accom-
panying drawings. For the sake of brief description with
reference to the drawings, the same or equivalent com-
ponents will be provided with the same reference num-
bers, and description thereof will not be repeated.
[0052] An object of the present invention and a config-
uration for achieving the object, and an operational effect
of the present invention may be clearly understood by a
following description of an auxiliary contact mechanism
of a magnetic contactor according to a preferred embod-
iment of the present invention and an operational effect
with reference to FIGS. 4 to 6.

[0053] An auxiliary contact mechanism according to
an embodiment of the present invention may be installed
in a magnetic contactor as described in the related art
with reference to FIG. 1, and used.

[0054] Asillustrated in FIG. 1 and as described above,
a magnetic contactor 100 has a main contact slide sup-
port member 10 supporting a main contact and being
slidably movable in a vertical direction. Also, as can be
seen from FIGS. 5 and 6, the magnetic contactor 100
may include an auxiliary contact pressing portion 10a as
a portion of the main contact slide support member 10
which is lifted or lowered according to a vertical move-
ment of the main contact slide support member 10 to a
position in which the auxiliary contact pressing portion
10a pressurizes an auxiliary contact mechanism 30 or to
a position in which the auxiliary contact pressing portion
10a becomes apart from the auxiliary contact mechanism
30.

[0055] Meanwhile, a configuration of the auxiliary con-
tact mechanism according to a preferred embodiment of
the present invention that may be installed in the mag-
netic contactor 100 and used as described above will be
described with reference to FIG. 4.

[0056] The auxiliary contact mechanism 30 according
to a preferred embodiment of the present invention is
configured to include a contact support member 31, a
stationary contacts 33, a movable contact 34, a perma-
nent magnet 37, and a slide movable supporter 32.
[0057] The contactsupportmember 31 may be a mem-
ber made of an electrical insulating material and support-
ing a contact, in other words, the stationary contacts33.
The contact support member 31 includes an axial recess
portion 31 a formed at the center in a vertical direction
and having a blocked lower portion.

[0058] The stationary contacts 33 are the contacts po-
sition-fixedly supported by the contact support member
31. The stationary contacts 33 are configured by a pair
of contacts and each of the contacts 33 have a contact
attached to one end portion (the end portion positioned
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within the contact support member 31). The other end
portion (the end portion positioned to be exposed to the
outside of the contact support member 31) of each of the
stationary contacts 33 is connected to an external electric
line. One of the pair of stationary contacts 33 may be
electrically connected to an electric power source that
generates a control signal for magnetization control of
the magnetic contactor and the other one of the pair of
stationary contacts 33 may be electrically connected to
a magnetic coil 20 of the main contact mechanism with
reference to FIG. 1 in the magnetic contactor.

[0059] The movable contact 34 is a normal closed con-
tact having a circuit closing position in contact with the
stationary contact 33 normally and being movable to a
circuit opening position in which the movable contact 34
is separated from the stationary contact 33.

[0060] In order for the movable contact 34 to be re-
strained in a position by magnetic flux from the permanent
magnet 37, a body portion having a straight line shape,
excluding the contact, of the movable contact 34 may be
made of an iron material according a preferred embodi-
ment of the present invention.

[0061] According to a preferred one aspect of the
present invention, the movable contact 34 is configured
as a leaf spring such that contact pressure in contact with
the stationary contact 33 is reinforced by elastic force.
[0062] The permanent magnet 37 is position-fixed in a
predetermined position of the contact support member
31. According to a preferred embodiment of the present
invention, a corresponding fixed position is a position be-
tween a pair of stationary contacts 33 in the contact sup-
port member 31.

[0063] In order for the movable contact 34 to maintain
a circuit closing position in contact with the stationary
contact 33, the permanent magnet 37 applies magnetic
attractive force by magnetic flux restraining the movable
contact 34.

[0064] The slide movable supporter 32 is a member
made of an electrical insulating material having generally
an shaftshape. The slide movable supporter 32 is amem-
ber movable in a vertical direction within the axial recess
portion 31 a of the contact support member 31.

[0065] When the slide movable supporter 32 receives
pressure downwardly acting by the main contact slide
support member (See reference numeral 10 in FIG. 1),
the slide movable supporter 32 may be slidably moved
within the axial recess portion 31 a together with the mov-
able contact 34 such that the movable contact 34 is
moved to a circuit opening position.

[0066] Also, the slide movable supporter 32 includes
a pressing projection portion 32fin order to push the mov-
able contact 34 to release from a restrained state by the
permanent magnet 37 after a predetermined delay time
has lapsed when the slide movable supporter 32 is
moved downwardly by receiving pressure applied down-
wardly by the main contact slide support member. To this
end, the pressing projection portion 32f has a position
separated apart by a predetermined distance (See ref-
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erence numeral d1 in FIG. 4) from the movable contact
34 when in the circuit closing position.

[0067] According to a preferred one aspect of the
present invention, an upper end portion of the slide mov-
able supporter 32 has alarge diameter portion 32c having
a diameter larger than a bore of the axial recess portion
31 a.

[0068] According to a preferred one aspect of the
present invention, the auxiliary contact mechanism 30
further includes an auxiliary opening spring 35-1 having
one end portion supported by the slide movable support-
er 32 and the other end portion supported by the movable
contact 34 and applying elastic force to the movable con-
tact 34 in a direction the movable contact 34 is separated
from the stationary contact 33.

[0069] According to a preferred one aspect of the
present invention, the slide movable supporter 32 in-
cludes a body portion 32a, a neck portion 32b, a spring
accommodation protrusion portion 32g, and a stopper
step portion 32d.

[0070] The body portion 32a is a middle portion of the
side movable supporter 32 having about a quadrangular
vertically-sectional shape and is movable vertically within
the axial recess portion 31a.

[0071] The neck portion 32b is a portion formed be-
tween the body portion 32a and the large diameter portion
32c and having a width shorter and longer than the body
portion 32a and the large diameter portion 32c. A length
(See reference character | in FIG. 4) of the neck portion
32b is longer than a distance d1 between the pressing
projection portion 32f and the movable contact 34 in an
initial state of FIG. 4, and may be determined in consid-
eration of an operation length (stroke) of the slide mov-
able supporter 32.

[0072] The spring accommodation protrusion portion
32g is a protrusion portion formed to extend downwardly
from the body portion 32a, and is inserted into the aux-
iliary open spring 35-1 to support one end portion (upper
end portion) of the auxiliary open spring 35-1.

[0073] The stopper step portion 32d is formed to limit
a movement of the movable contact 34 to a circuit open-
ing position under the spring accommodation protrusion
portion 32g. In detail, the stopper step portion 32d is a
portion formed to be protruded in a right angle direction
to an extending direction of the auxiliary opening spring
35-1 under the spring accommodation protrusion portion
32g and to stop the movable contact 34 moving down-
wardly as a circuit opening direction while separating
from the stationary contact 33.

[0074] According to a preferred one aspect of the
present invention, the auxiliary contact mechanism 30
further includes the return spring 36.

[0075] The return spring 36 is a spring having an upper
end portion supported by a lower end portion of the slide
movable supporter 32 and a lower end portion supported
by a bottom portion 31 b of the contact support member
31 within the axial recess portion 31 a.

[0076] In more detail, a spring seat portion 32¢ is
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formed to be protruded downwardly from the slide mov-
able supporter 32 to insert into the inner side of the return
spring 36, and a spring seat portion is also provided on
the bottom portion 31 b of the contact support member
31 and inserted into the return spring 36, and thus, the
return spring 36 is supported by the corresponding spring
seat portions.

[0077] When external force applied downwardly to the
slide movable supporter 32 by the main contact slide sup-
port member disappears, the return spring 36 elastically
pressurizes the slide movable supporter 32 to be re-
turned to the circuit closing position.

As described above, an operation of the auxiliary contact
mechanism 30 according to an embodiment of the
presentinvention will be described mainly with reference
to FIGS. 4 to 6 and secondarily with reference to FIG. 1.
[0078] An operation to a circuit closing position (or ON
position) of the magnetic contactor will be described.
[0079] When control electric power is supplied from
the external control electric power source line (not
shown), a current flows between the both stationary con-
tacts 33 in a state thatthe movable contact 34 is in contact
with the both stationary contacts 33 in the state of FIG.
4, and thus, the current from the control electric power
source flows to the magnetic coil 20 of FIG. 1.

[0080] Thus, the magnetic coil 320 is magnetized to
attract downwardly the movable core (not shown) and
the main contact slide support member 10 and the mov-
able contact (not shown) coupled to the main contact
slide support member 10 comes into contact with the
lower stationary contact (not shown), thus performing a
circuit closing position operation.

[0081] Thus, the auxiliary contact pressing portion 10a
integrally connected to the main contact slide support
member 10 is lowered together with the main contact
slide support member 10 to downwardly pressurize the
large diameter portion 32c of the slide movable supporter
32 as illustrated in FIG. 5.

[0082] Then, the slide movable supporter 32 and the
movable contact 34 overcome elastic force of the return
spring 36 and are moved together downwardly. At this
time, the slide movable supporter 32 is slidably lowered
through the axial recess portion 31 a of the contact sup-
port member 32 as a lifting or lowering passage.

[0083] At this time, different from the related art, in the
auxiliary contact mechanism 30 according to an embod-
iment of the present invention, the movable contact 34
is not separated from the both stationary contacts 33 im-
mediately when the slide movable supporter 32 is low-
ered. That is, the movable contact 34 is maintained in
contact with the both stationary contacts 33, and when
the pressing projection portion 32f of the slide movable
supporter 32 separated by a predetermined distance
(See reference numeral d1 in FIG. 4) from the movable
contact 34 pressurizes the movable contact 34, the mov-
able contact 34 starts to be separated from the both sta-
tionary contacts 33 by overcoming magnetic force for
maintaining contact of the permanent magnet 37 as
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shown in FIG. 5.

[0084] In other words, by an initial time during which
the slide movable supporter 32 is moved downwardly by
the predetermined distance d1 between the pressing pro-
jection portion 32f and the movable contact 34, a time is
delayed after the slide movable supporter 32 starts to be
lowered and the movable contact 34 of the auxiliary con-
tact mechanism 30 according to an embodiment of the
present invention is separated from the both stationary
contacts 33.

[0085] Thus, different from the related art, the auxiliary
contact mechanism 30 according to a preferred embod-
iment of the present invention can supply a magnetizing
current for a closing operation to the magnetic coil 20 of
the main contact mechanism to thus stably complete the
closing (ON position) operation of the magnetic contac-
tor. Also, after the circuit closing operation, the current
supplied to the magnetic coil 20 of the main contact mech-
anism is cut off to obtain an effect of preventing damage
to the magnetic coil 20.

[0086] Thereafter, as shown in FIG. 6, the movable
contact 34 is completely separated from the both station-
ary contacts 33 instantly according to application of elas-
tic force according to stretching of the auxiliary opening
spring 35-1, and thus, the supply of control electric power
supplied to the main contact mechanism through the aux-
iliary contact mechanism 30 is cut off.

[0087] An operation of the magnetic contactor to a cir-
cuit opening position (OFF position) will be described.
[0088] When supply of control electric power from the
external control electric power line is stopped, that is,
when there is no control signal through the control electric
power line, even though the movable contact 34 comes
into contact with the both stationary contacts 33 in the
state of FIG. 2, there is no current from the control electric
power source flowing to the magnetic coil 20 in FIG. 1
because there is no current flowing through the both sta-
tionary contacts 33.

[0089] Thus, the magnetic coil 20 is demagnetized and
the magnetic attractive force attracting the movable core
(not shown) and the main contact slide support member
10 downwardly disappears and the main contact side
support member 10 is moved upwardly by elastic force
of the return spring (not shown), and thus, the movable
contact (not shown) coupled to the main contact slide
support member 10 is separated from the lower station-
ary contact (not shown), thus performing the circuit clos-
ing position operation.

[0090] Thus, the auxiliary contact pressing portion 10a
integrally connected to the main contact slide support
member 10 is also lifted together with the main contact
slide support member 10, and thus, pressure pressuriz-
ing an upper end portion of the slide movable supporter
32 downwardly disappears.

[0091] Thus, the slide movable supporter 32 and the
movable contact 34 are moved upwardly together with
the elastic force of the return spring 36. At this time, the
slide movable supporter 32 is slidably lifted through the
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axial recess portion 31a of the contact support member
31 as the lifting or lowering passage. Thus, the movable
contact 34 of the auxiliary contact mechanism 30 comes
into contact with the both stationary contacts 33, and
thus, next supply of control electric power to the main
contact mechanism through the auxiliary contact mech-
anism 30 is on standby.

[0092] The auxiliary contact mechanism 30 of the mag-
netic contactor according to an embodiment of the
present invention further includes an auxiliary opening
spring 35-1 applying elastic force to the movable contact
34 in a direction the movable contact 34 is separated
from the stationary contact 33. Thus, when the operation
of the main contact mechanism to the circuit closing po-
sition is completed, elastic force can be provided imme-
diately such that the auxiliary contact mechanism per-
forms the opening operation.

[0093] In the auxiliary contact mechanism 30 accord-
ing to an embodiment of the present invention, an upper
end portion of the slide movable supporter 32 has the
large diameter portion 32c having a diameter larger than
the bore of the axial recess portion of the contact support
member, so an introduction of a foreign material through
the axial recess portion 31 a can be prevented and a
lowered movement of the slide movable supporter 32 in
a vertical direction can be limited.

[0094] Because the auxiliary contact mechanism 30
according to an embodiment of the present invention fur-
ther includes the return spring elastically pressurizing the
slide movable supporter 32 to be returned to the circuit
closing position when pressure of the auxiliary contact
pressing portion 10a applied downwardly disappears,
when downward pressing force by the main contact slide
support member of the main contact mechanism disap-
pears, the movable contact 34 of the auxiliary contact
mechanism 30 can be returned to the initial position in
which the movable contact 34 is in contact with the sta-
tionary contact 33.

[0095] In the auxiliary contact mechanism 30 accord-
ing to an embodiment of the present invention, because
the movable contact 34 is configured as a leaf spring, an
effect of strengthening a contact force by the elastic force
of the movable contact when the movable contact is in
contact with the stationary contact 33 can be obtained.

[0096] In the auxiliary contact mechanism 30 accord-
ing to an embodiment of the present invention, because
the stopper step portion 32d formed to limitthe movement
of the movable contact 34 to the circuit opening position
under the spring accommaodation protrusion portion (32g)
is further included, in case of the circuit opening position
operation, the stopper protrusion steep portion 32s limits
the movement of the movable contact to the circuit open-
ing position, and thus, when the movable contact 34 op-
erates to the circuit closing position in which the movable
contact 34 is in contact with the stationary contact 33
later, the operation can be quickly performed.

[0097] The foregoing embodiments and advantages
are merely exemplary and are not to be construed as
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limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of the exemplary embodiments described herein
may be combined in various ways to obtain additional
and/or alternative exemplary embodiments.

[0098] As the present features may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-
scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be construed broadly within its scope
as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

Claims

1. Foramagnetic contactor having a main contact slide
support member (10) supporting a main contact and
being slidably movable in a vertical direction, an aux-
iliary contact mechanism for the magnetic contactor,
characterized in that the auxiliary contact mecha-
nism comprising:

a contact support member(31) made of an elec-
trical insulating material that supports a contact
and has an axial recess portion(31a) formed at
the center of the contact support member in a
vertical direction with a blocked lower portion;
a stationary contact(33) position-fixedly sup-
ported by the contact support member;

a movable contact(34) having a circuit closing
position in which the movable contact is in con-
tact with the stationary contact and being mov-
able to a circuit opening position in which the
movable contact is separated from the station-
ary contact;

a permanent magnet(37) position-fixed to the
contact support member and applying magnetic
attractive force to restrain the movable contact
so that the circuit closing position that the mov-
able contact s in contact with the stationary con-
tact is maintained; and

a slide movable supporter(32) coupled to the
movable contact so as tobe movablein a vertical
direction in the axial recess portion together with
the movable contact, being slidably movable to-
gether with the movable contact to make the
movable contact be moved to the circuit opening
position when pressing force acting downwardly
by the main contact slide support member is re-
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ceived, and having a pressing projection portion tion protrusion portion.
(32f) formed at a position separated apart by a

predetermined distance from the movable con-

tactwheninthe circuit closing position and push-

ing the movable contact to release the movable 5

contact from a restrained state after a predeter-

mined delay time has passed, when the slide

movable supporter is moved downwardly upon

receiving downward pressing force by the main

contact slide support member. 10

2. The auxiliary contact mechanism according to claim
1, further comprising:

an auxiliary opening spring(35-1) that has one 15
end portion supported by the slide movable sup-
porter and the other end portion supported by

the movable contact and provides elastic force

to the movable contact in a direction in which

the movable contact is separated from the sta- 20
tionary contact.

3. The auxiliary contact mechanism according to claim
1 or claim 2, wherein an upper end portion of the
slide movable supporter has a large diameter portion 25
(32¢) having a diameter larger than a bore of the
axial recess portion.

4. The auxiliary contact mechanism according to any
one of claims 1-3, further comprising: 30

areturn spring(36) having an upper end portion
supported by a lower end portion of the slide
movable supporter and a lower end portion sup-
ported by the contact support member withinthe 35
axial recess portion, and that elastically pressu-
rizes the slide movable supporter to be returned
to the circuit closing position when the pressing
force acting downwardly disappears.
40
5. The auxiliary contact mechanism according to any-
one of claims 1-4, wherein the movable contact is
configured by a leaf spring.

6. The auxiliary contact mechanism according to any- 45
one of claims 1-5, wherein slide movable supporter
comprises:

abody portion(32a) movable vertically within the
axial recess portion of the contact support mem- 50
ber;

a spring accommodation protrusion portion
(32g) that is formed to extend downwardly from

the body portion and supports the auxiliary
opening spring; and 55
a stopper step portion(32d) that is formed to limit
amovement of the movable contact to the circuit
opening position under the spring accommoda-
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